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Suii'inary 



This research vas conducted in four stages: the factor 

analysis study, the attitude study, the congruity study, and the 
senantic distance study. Each of these studies is reported in a 
seoarate section of this docunent. 



v/^The obiective of the facuor analysis study was to determine 
the factorial structure of semantic differential (SD) scales that 
have been accepted widely as paradigms of the three SD factors 
na-.ied evaluation, potency^ and activity when these scales are used 
by prospective elementary teachers to rate educational concepts. 
The following questions were raised: 



1. Are evaluation, potency, and activity factors evident? 

2. Are the factor loadings of scales that are paradigi'.is 
for each of these three factors consistant ^7ith their 
reputations for high and relatively pure loadings? 

3 . Do any of the scales reverse polarity when used by 
prospective elementary teachers to rate educational 
concepts? 

Seventeen concepts related to elementary school classroom 
activities were selected. Each Concept was rated on l4 SD 
scales that had been used to study a variety of concepts rated 
by widely divergent Ss. Concept, scale, and the order of 
"positive” and "negative" adjectives within scales were all 
randomized. Four separate random concept presentation orders 
vexe employed. A sav.ple SD questionnaire is exhibited in the 
Appendix. Ss respondkl to the complete SD questionnaire during 
each of two adViinistrations nine weeks apart . Thirty-four 
l4 l4 correlation matrices vere factor analyzed using principal 
conponents analysis with unities as estii-iates of communality. 
Orthogonal rotations were completed. Tlie proportion of tooal 
variance accounted for by the first three factors ranged from. 
0.462 to 0.664. 



Factor I was clearly the evaluative dimension but a traditional 
activity scale loaded heavily with the evaluabive scales. 

Factor II was defined by two SD scales; one was traditionally an 
activity scale, the other a potency scale. Tliis factor sesuis to 
be associated with intellectual or acadeiiiic rigor rathei* chan 
physical hardness or strength and thus might be thought of as a 
special kind of potency dimension. Factor III seems to be an 
activity dimension that includes the scale 'i:iascullne - feminine . 

Tlie positive polaritj?" of this scale shifts frova laasculine to 
"feminine" across concepts rated. This study indicates that it 
is unvjise to assuiAe that an SD scale has a fixed factorial 
content at the outset of an experiment. Similarly scale polarity 
V:iay also vary across ^s and concepts. Experiments that use the 
SD with educational concepts should include factor analysis as 
an initial step in data analysis. 
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In the attitude study prospective eleViientary school teachers’ 
attitudes toward nine concepts: four acadeirac areas, toward teaching 
children and toward teaching children in each of the acadei.dc 
areas ^zere T.ieasured ■'.zith the SD evaluative scales that withstood 
the factor analysis study. Additionally, attitudes toward 
uathe; atics and teaching children nathez:‘.atics were correlated with 
S's achievement in collegiate courses in mathei.iatics and teaching 
i.iathey.iatics . 



Mean attitude toizard each of the nine concepts was significantly 
higher than neutrality. The difference between attitudes toward 
social studi es and teaching children social studies ^zas significant . 
D'.ifferences between all other pairs of the form teaching 
children x) were not significant. No significant differences 
existed among attitudes toward the four acaderJLc areas. The mean 
attitude toward teaching children was significantly higher than 
a.ny other mean attitude. Attitudes toward mathematics and 
teaching children '.lathe matic s were positively related to achievement 
in collegiate mathematics and matheniatics education courses. Of 
particular note is chat attitude scores for Kathenatics , science, 
and teaching children in these areas are no less positive than 
attitudes toward language arts and social studies as disciplines 
and teaching areas. 



A third study was designed to determine whether or not the 
principle of congruity (Osgood, Suci, and Tannenbauii, 1557) 
predicts coviposite concept meaning from component concept meanings 
in the event that Ss and concepts stem from elementary education. 

In brief, the congruitj'- principle stipulates that if two component 
concepts of measured meaning such as Goldwater and. Republican a re 
combined to forni a co..iposite concept Goldwater Republican , the 
meaning of the composite v.:ay be predicted by applying the congruity 
formula to each diiiension of the semantic space. 



The component concepts studied included language arts , 
mathematics, science, social studies , and teaching children . 

The composite concepts included all four combinations of the 
form teaching children x. The congruity model predicted 
Factor II with more precision than either Factor I or III. 
Obtained measures for composite concepts were systematically 
lower than predicted measures. It appears that the prediction 
forniila could be improved by adding a constant, c, such that 
-0.2 5 c -o".2. Obtained and predicted factor scores 

■'zerc correlated to index their relationship independent of any 
syster-iatic error. These data suggest that the congruity formula 
does predict responses to composite concepts from responses 
to component concepts. 
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Th0 locsL*tion of nin 6 conc 6 p'ts in 861118.111310 3 —spdC 6 w&s dBisruiinod. 
by generating an ordered triple of mean factor scores (S^, 

Each ordered triple defines the centroid of the cloud of points 
(one from each S) for its respective concept. These centroids were 
plotted to yield a graphical display of the concepts’ connotative 
meanings for the Ss involved. Distances between selected pairs of 
concepts were computed. 

These data may be viewed as a dictionary of connotative 
meanings for the concepts studied among the prospective elementary 
teachers involved. In addition to providing a quantitative method 
of assigning meaning this analysis yields a measure of the distance 
between connotative meanings of pairs of concepts. 
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Introduction 



One ob'ject.'ive of this research yas to compare the attitudes 
of prospective e .le;.:entar3'‘ school teachers toyard y:athei;iatics and 
three other areas, language arts, science, and social studies as 
acaderac discipllies and as future teaching areas. The subjects 
\rere prospective elementary school teachers on yhom substantial 
efforts had been expended to enhance their mabhciiiatical sophistication. 
A second objective vras to test the predictive validity of 
congruity theorj'" yhon applied to Ss and concepts frovn elementary 



education. SD scales have exhibited some shifting among factors 



and polarity inversions yhen applied to different concepts or 
fav-iiiies of concepts. The third ob-iective yas to studjr SD 
factor structure for bhe educational concepts and Ss studied. A 
final ob lective yas to describe the locations in semantic space 
of the meaning of each concept studied and to describe anj’’ 
cluster patterns among these uieanings . 



The body of thi.'- report is organized into four sections each 
dealing yith those a spects of the research which bear on one of 
the objectives listed above. Each section may be studied 
independently of the others, but since the results of the 
factor analj’’sis studj^ yere used to deteriviiie the SD scales used 
in the reiuaining studies it is presented first. 



.1 




The Factor Analysis Study 

Semantic Differential (SD) Dipolar adiective scales exhibit 
stability across a wide -ariety of S's, but they do not exhibit ^ 
comparable stability across concepts. Shaw (l955), Osgood, Suci, 
and Tannenbauni (l957)j Husek and Wittrack (1962), Osgood (1962)3 
Hirtman (1963), Tanka and Osgood (1963), Ohnmacht (1966) . Thus, 
while sub.iect-scale interaction is low, concept-scale interaction 
tends to be high. None the less the three classic SD factors 
labeled evaluation, potency, and activity generally appear and 
usually account for 50/b or more of the total variance . 

Osgood, Suci, and Tannenbaum (l957) cautioned that the meanings 
of scale-defining adjectives may change from concept to concept and 
that the assmption of a fixed polarity for a scale may not be 
tenable as concepts are varied. Moreover they reported that the 
activity factor fared poorly in single concept factor analyses. 

Araong 19 concepts tested, activity was identifiable as a factor 
in only eight; it was distributed among other factors for various 
concepts . 

The problem was to deteriiiine the factorial structure of SD 
scales that have become accepted widely as paradigfas of the three 
factors termed evaluation, potency, and activity when they are 
used by prospective elementary teachers to rate educational 
concepts. In particu^cr answers to the following questions 
were sought: 

1. Are factors discernable as evaluation, potency, 
and activity evident? 

2. Do scales which have become associated with one of 
the three factors listed above continue to register 
high and relatively pure loadings on their respective 
factors? 

3. For each scale does the adjective traditionally 
associated with the positive end of the scale maintain 
this posture when the scale is used to rate educational 
concepts? 



Methods 

Seventeen concepts were selected that are directly related 
to classroom activities in the elementary schools. Nine of them 
related tc the major curricular areas: they were language arts, 

mathematics, science, social studies, teaching children, teaching 
children language arts, teaching children mathematics, teaching 
children science, and teaching children social studies. The 





reroaining eight concepts consisted of the defining sentences of 
Flanders’ (196O) categories of teacher behavior: The teacher 

QP^ticizes or deprecates pupil behavior with intent to change 
it. The teacher gives directions or orders. The teacher expresses 
or lectures about her own ideas. The teacher asks questions to 
orient pupils to school work. The teacher asks questions to 
stimulate pupil particix^e-tion in decision making. The teacher 
accepts, clarifies, and supports the ideas and feelings of pupils. 
The teacher praises or encourages pupils. The teacher .justifies 
his own position or authority. Each concept was rated on l4 scales 
which were selected by reviewing the literature for SD scales 
which consistently exhibited high and relatively pure factor 
loadings across a variety of concepts iudged by different kinds 
of sub.jects. The scales are listed in Table 1. 

Table 1 



SD Scales Selected Because 


of Their Factorial 


Stability 


Evaluation 


Potency 


Activity 


good-bad 


strong-weak 


fast- slow 


nice -awful 


heavy-li^t 


active -passive 


positive -negative 


hard- soft 


hot-cold 


heavenly-hellish 


masculine- feminine 


difficult-easy 


optimistic-pessimistic 






happy- sad 







The S’s were 71 seniors in elementary education. The SD’s were 
administered in an educational foundations course. Each ^ responded 
to the questionnaire both before and after an 8-week student 
teaching period. Four random orders of concept pre^^entation were 
used. The scale presentation order was selected randomly, and the 
order of "positive" and "negative" adjectives within scales was 
randomized. Each questionnaire included directions to S as 
suggested by Osgood, Suci, and Tannenbaum (1957). The S’s were 
given ample in-class time to complete the questionnaire, and every 
S completed every item. 

Thirty-four 1^ x l4 matrices of product-moment correlations 
were produced. Each of these was factored using principal 
components analysis. Unities were used to estimate communality, 
and each analysis was followed by an orthogonal rotation to 
Kaiser’s (1958, i960) Varimax criterion. Linear correlations were 
justified because no systematic nonmonotonicity was observed 
among variables in the several matrices. While nonlinear relations 
undoubtedly exist aiaong the variables, a linear correlation model 
yields a reasonable measure of the degree of relationship for a 
monotonic relation. 

Findings and Analysis 

Tables 2 and 3 list the proportion of total variance accounted 
for by the set of rotated factors for each analysis. 
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Proportion of, Total Variance for Rotated Factors: First Administration 
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Teacher justifies his 



The Varimax criterion teroiinated. the rotation after three ^ 
factors in 12 of the 3^ analyses, and in no case the rotation 
of more than five factors necessary. The proportion of total 
variance accounted for hy the first three factors ranged 
0.462 to 0.663. ;^hen fourth and fifth factors was rotated, they 
appeared to he reoccurrences of heavy loadings on evaluative 
scales, or a factor which more frequently appeared as Factor II or 
III hut was deposed in that particular analysis, or they seemed 
uninterpretahle . This report will, therefore, he resuricted to 
an analysis of the factor loadings for the first three rooated 

factors . 

Factor I 

Factor loadings ^ 0.30 for the first factor are displayed 

in Tables 4 and 5. (Decimal points are omitted and loadings are 
rounded to hundredths.) 

Factor I is quite clearly the evaluative dimension. All six 
of the scales chosen because they exhibited high and relatively 
pure oadings on the evaluative dimension in other studies 
yielded loadings > 0.30 in 29 or more of the 34 factor analyses 

surm:arized here. In addition the scale active- -passive qualified in 
32 of the 34 cases and the scale strong-weak qualified in 31 
of the 34 cases. 
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Factor II 



Data for Factor II are tabulated in Tables 6 and ?• 

Factor II is best defined by the scales hard - soft and 
difficult - easy . In only four cases out of 3^ does one of these 
scales meet the 0.30 criterion while Ihe other scale does not. 
Moreover} in 19 cases out of the 30 ir which they are paired they 
are ranked first and second. Except for the second administration 
of the Flanders* categories, the scale heavy- ligh t loads consistently 
on Factor II. 
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Factor III 



I- 



Tal)les 8 and 9 display the data for Factor III. 

Factor III is defined hy the follov/ing scales: fast-slow , 

'..lasculine- feminine , and hot - cold . 
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Factor “Purity" 



Data in Table 10 provide information relative to the factorial 
"purity" of the high-loading scales for Factors I, II, and III across 
the set of educational concepts studied. 

Table 1C 

Frequency of Occurrence of Factor Loadings ^ 0.30 on Factors for 

"Which Scale Is Not Listed 



Relative frequency mth which 
scale loads ^ 0.30 on other 

factors 



Factor I scales 



r 



happy- sad 0.l8 

active-passive O.lo 

good-bad 0 . 0? 

heavenly-hellish 0.43 

positive -negative 0.09 

nice-awful 0 . l6 

optimistic-pessimistic 0.l6 

strong-weak 0.21 

Factor II scales 

hard- soft 0.07 

difficult-easy 0.24 

Factor III scales 

fast- slow 0.57 

masculine- feminine 0.12 

hot -cold 0.44 



If we were to reject all scales with loadings ^ 0.30 on 
other factors in 2 % or more of the cases, then heavenly - hellish , 
fast - slow , and hot - cold would be eliminated. 

Conclusions and Recommendations 



Note that active - passive , the traditional paradigm of the 
activity factor, is clearly an evaluative scale with these 
educational concepts and subjects. In only three cases out of 
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6P- does it load above O.5O on Factor II or III. Similar y 

strong-weak, a traditional potency scale, l^econes an evaluative^^ 
scale. In only two cases does it load above O. 5 O on Factor II or 
III Factor II is a hybred of the traditional activ'ity and 
potency factors. In light of the concepts rated and the factor 
load-ings it appears that hard-soft and dif^cult-eas^ become 
synonoraous , and that Factor IJ. is associated with intellectual 
ripor profundity, substance, and opaqueness rather than physical 
hJdness strength, or the like. Ihe shift in connotatiye meaning _ 
among Factor II scales may account for the aaseuni ^ -femini ^ sea e 
lOT 7 loadings on this factor. Ifliile masculine-fealnine_ may in 
,Uh hard-soft for physical attributes, it certainly does^not^___^ 
fora such TTInk; for intellectual attributes connected with these 
educational concepts. In these settings it is linked with two 



iraditional activity scales in Factor III. 



X'lhile masculine-feiTiinine is the "purest" 



scale in Factor III, 

it dors'"not“mairtrin rsTable polarity* across the concepts 
included. An indication of this instability may be observed in 

Table 11. 



Table 11 



Comparison of the 



Polarities of Pairs of Scales T-7hose Loadings 
Were ^ 0.30 on Factor III 




masculine-feminine with fast-slow 
masculine-feminine with hot-cold 
fast-slow with hot-cold 



10 

8 



6 

10 

2 



These data suggest that in about one-hali of the case 
’■Peninine’ defines the positive end of the scale. Considering th 
predominance of female teachers in elementary school classrooms , 
this outcome is not surprising. 

It seems clear that some scales which have come to be regarded 
as activity or potency scales because of their relatively consistent 
performance in mny studies did not perform ® 

these educational concepts and subjects. Kerlinger (19 ) 

Osgood as suggesting that SD's should always include scales of 
ImLn factorial content. This study yaphasizes ^ 

to suppose that a scale has a knoim factorial 

assumed at the outset. Moreover, one scales polarity . . . ^ 

concept to concept for the same subjects during a single SD administration. 
ErronLus results and conclusions would be generated by scoring and 
analyzing responses based on assumed scale performance. 

The 34 factor analyses including rotations required only 3-4 minutes 
on an IBM 7094 computer. Those who use the SD inth educational concept 
should perform factor analysis as a first step in data analj 1 . 



20 



The Attitude Study 



Substantial efforts are being made to improve the mathematical 
sophistication of prospective elementary teachers. The activity of 
the Committee on the Undergraduate Program in Mathematics (CUPM) of 
the Mathematical Association of America, increases in mathematics 
course requirements for teacher certification, new instructional 
material for the prospective teacher, and the growing demand of 
school districts for better mathematical preparation for teachers 
have all helped to initiate and sustain these efforts. (CUH4 1961, 
19655 1964, 1965a, and 1965b.) 

One effect of this activity has been to make obsolete many 
of the research findings on prospective teachers* attitudes toward 
mathematics and teaching children mathematics. The constancy of 
group attitude structures enjoys only a limited half-life under 
most circumstances. This coupled with the amount of attention 
recently bestowed upon mathematics education suggests the need to 
measure current attitudes of prospective elementary teachers. 

Dutton (1952, 195^5 19’62) reported that many prospective 
elementary teachers dislike arithmetic, that these negative 
attitudes are acquired in elementary and junior high schools, 
and that university courses in mathematics and methods of teaching 
mathematics do little to induce more positive attitudes. 

Smith (1964) reported that his Ss held more favorable attitudes 
toward arithmetic than did Dutton’s 195^ since 88.6% of the 
1964 Ss rated their feelings toward arithmetic either neutral or 
favorable compared vjith of the 1954 Ss. Kane (1968) 

noted that a comparison of 12 specific attitude statements reported 
in the studies of 1954, 1962, and 1964 revealed no trend toward 
more positive ' attitudes in 1964 over the earlier responses. 

He suggested the increase from 79*5 to 88.6 percent may be an 
artifact of socially acceptable behavior stemming from knowledge 
of curricular revision in school mathematics rather than evidence 
of a shift in underlying attitudinal disposition. Aiken and 
Dregen (1961) found attitudes toward mathematics related to 
numerical ability, intelligence, achievement in mathematics, 
and attitudes toward former teachers. Aiken (1963) concluded 
that Ss holding favorable attitudes toward mathematics tended 
to be socially and intellectually more mature, self -controlled, 
and theoretically oriented. Huettig and Newell (1966) demonstrated 
an inverse relationship between. the nimiber of years of teaching 
experience and favorable attitudes toward modernizing elementary 
school mathematics curricula. They also reported that the 
amount of training in updated mathematics was related closely 
to Ss attitudes toward curriculum revision. Todd (1966) showed 
a positive relationship between understanding arithmetic concepts 
and attitudes toward arithmetic. Kane (1968) reported that for 
prospective intermediate grade teachers attitudes were higher 
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toward mathematics than tcvzards social studies, science, and language 
arts. Prospective K -3 teachers ranked language arts highest; the 
other three areas were closely aligned and helow language arts. 

Attitudes are presuraahly acquired in much the same way as 
other internal learned activity. They may he thought of as 
mediating evaluative behavior; they are referred to as favorable 
or unfavorable as though being located on some basic bipolar 
continuum. One way to assess them is to measure their direction 
(favorable-unfavorable) and distance from a neutral point (slightly 
favorable, very favorable, etc.). 

The Semantic Differential (SD) with which S responds to a 
concept such as "mathematics" by rating it on a set of seven point 
scales each defined by a pair of bipolar ad.iectives such as 
"good-bad" or "heavy-light", provides a means of measuring 
attitudes. Not the least of the SD"s advantages is that it 
looks less like an attitude questionnaire than other standard 
techniques. Factor analyses of SD data have consistently yielded 
a first factor identified as evaluation. Scales such as "good- 
bad", "positive-negati\'e" , and "successful-unsuccessful" 
characteristically load heavily on F actor I. Osgood, Suci, and 
Tannenbaum (l 9 !? 7 ) j Osgood (1962) , Miron (1961), Diob (1965)5 
Mueller (1966) , DiVesta and Dick (1966) . Attitude may be 
identified with the evaluative dimension of the semantic space. 

Thus, attitude toward a concept is defined as the projection of 
the concept's point in semantic space onto the evaluative axis. 

The reliability and validity of the SD as an attitude measurement 
instrument have been established for ^s ranging in age from 
eight years to adulthood. Osgood, Suci, and Tannenbaum (1957)5 
Miron (1961), DiVesta and Dick (1966). 

In this study attitudes of prospective elementary teachers 
toward four academic areas, teaching children, and teaching 
children in each of the four academic areas were measured with 
a SD. Differences among these measures were analyzed. Additionally, 
relationships between attitudes toward mathematics and achievement 
in collegiate courses in raathamatics and teaching mathematics 
were determined. Similarly the relationship between teaching 
children mathematics and achievement was determined. 

Methods 

A SD questionnaire was constructed including the following 
nine concepts to be rated: language arts, mathematics, science, 

social studies, teaching children, teaching children language 
arts, teaching children mathematics, teaching children science, 
and teaching children social studies. Each concept was rated on 
l4 bipolar adjective scales of which six were picked as evaluative. 
These scales were selected by reviewing the literature for SD 
scales which consistently exhibited high and relatively pure 
factor loadings across a variety of concepts judged by many 
different sorts of subjects. 
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Four randora orders of concept presentation were used. The 
scale presentation order was selected randomly and the order oi 
"positive" and "negative” adjectives within scales was randomized. 
Each questionnaire included directions to ^ suggested by Osgood, 
Suci, and Tannenbaum U957) • The Ss were given aiaple time to 
complete the questionnaire and every S completed every item. 

The Ss were 71 seniors i’^. elementary education. The SDs 
were administered in an Educational Foundations course by a 
professor who was not associated with any of the four disciplines 
named in the concepts. The Ss were informed that the procedure 
was part of a research project supported by the faculty in 
elementary education. No connection to a specific faculty 
member or area of specialization was made. responses were 

factor analyzed to determine whether or not each scale evidenced 
high factor loadings (0.3 or greater) on the factor for which it 
was chosen. On the basis of this analysis one prospective 
evaluative scale was discarded. The remaining five evaluative 
scales were i good - bad , nice - awful , positive-negative , optimistic- 
pessimistic , and happy - sad . 

A score from 0 to 6 was recorded for each S on each 
evaluative scale . Thus the possible range of attitude scores 
was 0-30. A score of 0 indicates maximum intensity of negative 
attitude toward the concept being ratedj a score of 15 indicates 
neutrality; a score of 30 indicates maximum positive attitude. 

Findings and Analysis 

Means and standard deviations of attitude scores for each 
concept are reported in Table 12. The first trend to note is 
that the group attitude toward each of the nine concepts/ 

Table 12 

Means and Standard Deviations of Attitude 
Scores Toward Nine Concepts for 71 Prospective Elementary 

School Teachers 



Concept 



Teaching Children (TC) 

Language Arts (LA) 

Teaching Children Language Arts (TCLA) 
Mathematics (M) 

Teaching Children Mathematics (TCM) 
Science (S) 

Teaching Children Science (TCS) 

Social Studies (SS) 

Teaching Children Social Studies (TCSS) 



Mean Standard 

Deviation 



26.27 


3.4 i 


23.49 


4.16 


24.06 


3.30' 


21.52 


5.31 


22.98 


4.32 


23.37 


3.92 


24.25 


3.26 


21.13 


5.04 


23.00 


4,24 



is significantly (OC < O.OOl) higher than the neutral point. 

Not only do these prospective teachers claim favorable attitudes 
toward teaching children and teaching children in each of the four 
curriculum areas, but their dispositions toward the four disciplines 
themselves are clearly positive. 

Several interesting questions remain. First, what differences 
in stated attitude exist between pairs of concepts of the form x 
and teaching children x? In Table 13 t- scores are reported for 
each pair. Only the difference between attitudes toward social 
studies and teaching children social studies is significant at 
the 0.05 level. 



Table 13 

An Analysis of the Differences between 
Mean Attitude Scores for Concept 
Pairs of the Form X and 
Teaching Children X 



Concept Pairs 


t 


LA and TCLA 


0.90 


S and TCS 


1.4-7 


M and TCM 


1.79 


SS and TCSS 


2 . 39 ^- 



Significant: 05 ~ 1*9B. 



Two additional questions are (l) what differences exist among 
the mean attitudes toward the four academic disciplines, and (2) 
what differences exist among the mean attitudes toward teaching 
children and concepts of the form teaching children x? Table 14 
includes ANOVA results in response to these questions. 

Table l4 

ANOVA of Mean Attitude Scores 
Toward Four Academic Areas 
and Toward Five Teaching Categories 



Concept Groups 


df 


Mean Square 


F 


LA, M, S, SS 


3, 280 


106.96 


4.94 


TC, TCLA, TCM, TCS, TCSS 


4 , 280 


127.34 


9.91* 



"^Significant at the 0.05 level 



^ -8.54 for df = 3 , 230; thus no significant difference 

amonl the means was found for attitudes toward language arts^ 

mathematics, s cience , and social studies . ^ = 5-o5 for df 

4, 2o0; thus significant differences exist at'^ne 0.05 level among 
the mean attitude scores toward the concepts teaching children and 
teaching children in each of the four areas. Tuhey’s procedure 
was employed to determine vzhich pairs of means differed significantly 
from one another. (Bowker and Lieherman, 1959)* Table 15 
differences between the means for each pair are displayed. 

Table 15 

Differences Between Pairs of Mean Attitude Scores Toward Five 

Teaching Concepts 



Concept Pairs 



Differences 



TC, TOLA 


2.21* 


TC, TOM 


3.29^ 


TC, TCS 


2.02* 


TC, TCSS 


3.27'" 


TCLA, TCM 


l.OS 


TCIA, TCS 


0.19 


TCLA, TCSS 


1.06 


TCM, TCS 


1.27 


TCM, TCSS 


0.02 


TCS, TCSS 


1.25 



-^^Significant at the 0.05 level 



To be significant at the 0.05 level a difference must be 1.63 or 
fu’eater. Teaching chi ldren evoked the highest mean score of any 
concept in the study and the mean score for this concept differs 
significantly from mean scores for all other concepts. It 
appears that these prospective elementary teachers are most 
favorably disposed towards teaching children and significantly 
less favorably disposed toward teaching them language arts,^ 
mathematics, science, or social studies. There a', ao significant 

differences between mean scores within any pair r ;e form 

(TCx, TCy). “Vniile the differences are not signii^-cant it is 
interesting to note that the prospect of teaching children science 
generated the highest mean attitude score of all che curriculum 
areas. 

For each S an index of achievement in mathematics was 
determined by averaging grades in collegiate mathematics courses 
and in methods of teaching elementary school mathematics. The 
correlation between achievement in mathematics and attitude 
toward mathematics was 0.4l (p = 0.0012) . The correlation between 
achievement in mathematics and attitude toward reaching childien 
mathematics was 0.36 (p = 0.0016). 
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Conclusions and Recomendations 



1. The prospective elementary teachers held positive attitudes 
toward teaching children, toward teaching children in each of 
the curriculiffii areas studied, and toward the academic areas 
themselves . 

2. In all cases the group attitude toward a curriculum area is 
lower than the group attitude toward teaching children in 
that area. In only one case, social studies and teaching 
children social studies , is the difference significant. The 
difference between group attitudes toward mathematics and 
teaching children mathematics approached the 0.05 leve. 

3. Perhaps the most surprising result obtained was that no 
significant differences existed among the group attitudes 
toward the four academic areas even though mathematics aiid 
social studies evoked somewhat lower scores than did language 
arts and science ♦ 

4. The extraordinarily high attitude scores for teaching children 
generated significant differences between it and each concept 
of the form teaching children x. The prospective elementary 
school teacher seems to romanticize the role of the teacher 
and to think of teaching children rather differently from 
teaching children something in the four major curriculum 
areas . 

5. Both attitudes toward u\athematics and teaching children 
mathematics were positively related to £’s achievement in 
collegiate matheiiiatics (including achievement in a mathematics 
methods course) . 

Corrjparing previous findings on attitude structui’es of prospective 
elementary teachers with these results involves some risk since 
the SD technique was not used in the earlier studies cited. The 
finding of no significant differences among attitudes toward the 
four academic areas studied deserves replicative testing. These 
data imply that the concepts mathematics, science, and teaching 
children in these areas elicit attitudinal responses not 
significantly imlike those for the concepts language arts and teaching 
language arts . 
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The Congruity Study 



ERIC 



A coiigruity '^lodeX for predicting seYiia.noic diiierc)itia,i (SD) 



factor scores for a co.jposite concept froia the factor scores o.c 
its cov.iponent concepts i7as developed hy Osgood;. Suci; and TannenhaiV; 
(1957; p. 207). Briefly stated the congruity principle asserts 
that if tY?o coi’.ponent coricspcs of ."leasured i..eaning such as 
teaching and children are corhined to forui tne coD.posj.te concept 
tea ching, children , the rieaning of the composite i-ay be predicted 
hy applying the congruity ViOdel for each dimension j- 0-£ the sei.iantic 
space". Osgood, Suci, and Tannenhaui-i (l957, pp. 275-284) cite 
evidence to support the predict! /e power of their oael. They 
report thatJ (l) ohta.ined factor scores lor coLposioe concepts 
are consistently within the limits set hy the factor scores of the 
conponents; (2) obtained factor scores deviated fro-.r. the 
Dredicted scores on one average only hy aiPOiuits atbrihutable to 
unreliability except for Factor I, the evaluative factor; 

(:.) obtained and predicted factor scores exhibit a high positive 
correlation. They concluded that semantic erj.eci>s ioj.3.ow the 
expectations frova the congruity principle quite closely for phe 
average rsieaning of composite concepts. 



This study vjas designed to deteriiiine whe^"' — "oL the^ 
principle of congruity predicts coi-ipos-'^. . concept ixean.i.ig with 
co'.v.'.ponent and composite concepts as well as ^s ii'O:.- eie .eiitary 
education . 



Methods 



The Ss were 73. seniors ina. 'oring in eleir.entary education at 
P’ordue UnTversity who were enrolled in a professional seiuester 
durin.g 1966-1967. A SD consisting of l4 bipolar ad iective sca3.es 
was presented to each ^ for each of these five cofiponeno concepts. 
v.'athe".iatics , social studies , science , language .arts ; and teachi^ 
children. Four composite concepts teaching children rathe Yuatics , 



teaching children social studies , teaching children £cien^, and 



te-‘".ching children language arts also were inc3.uded. The order 



of concept and scale preseii'cation iras randor.iizeci as was the older 
of adjectives within scales. In-class time V7as used to complete 
the questionnaire and every S coriipleted every itevu Principal 
coDponents factor analjrsis with rotation to Kaiser's \,19?o, 19o0) 
criterion re .'ealed that three factors account for 0.50 to 0.75 
of the variance across scales among the nine concepts. Table 16 
lists the scales for each factor. 



- ; 
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Table l6 

3D Scales Associated with Each Factor 



Factor I 


Factor II 


Factor III 


happy- sad 


heavy- light 


fast' slow 


good-bad 


hard- soft 


hot- cold 


hea/enly-hellish 


difficult -easy 




pos iti 're -negative 






op t ii.ii stic-pess i • ;'.i Stic 







The rev;.aining four scales were discarded since they were confounded 
across factors. 

Findings and Analysis 

Obtained factor scores for each S across the nine concepts 
were calculated. Predicted scores for each of the four composite 
concepts \iere computed using the congruity model. Mean obtained 
and predicted scores oyer Ss are presented in Table 17. 
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An P test indicated lack of hoHogeneity of variance among 
the scores for composite concepts on Factors I and homogeneity 
among those for Factors II and III. The Z test was used in 
comparing obtained and predicted means of cov.'.posite concepts for 
Factor I (Winer . 15o2^ p. S6) . These means were significantly 
different ( <X < O.Ol). The t test was used to analj^ze scores 
for Factors II and III. None of these differences was significant 
at CX < 0.01. The alpha level for each difference is displayed 
in Table 1?. 



It appears that the predictive power of the congruity •aodel 
is stronger with Factor II scores than mth scores for Factors I 
and III. In fact the differences between obtained and predicted 
scores for Factors I and III are significant at the 0.05 level 
in all but one case. Moreover, the p>j^‘edicted scores are consistently 
higher than the obtained scores for Factors I and III. If a 
constant of about -O.f ■>7are introduced into the prediction formula 
the differences beti/ecn predicted and obtained scores for Factors I 



and' III would virtua.ll3' disappear. The insertion of 
of -0.3 would decrease the predictive a'bility of the 
only one case among the Factor II scores. 



a constant 
formula in 



To obtain a different measure of the predictive validity 
for the congruity fori.;.ula, mean component concept scores over 
Ss for each factor were calculated. These scores are displayed 
in Table l8. 



Table i8 

Obtained Mean Component Concept Scores over Ss 





Factor I 


Obtained 
Factor II 


Factor III 


Language Arts 


1.70 


.47 


.63 


Mathematics 


1.30 


.77 


.95 


Science 


1.67 


.68 


.31 


Social Studies 


1.23 


.35 




Teaching Children 


2.25 


t 1 J 


.69 



Predicted -means for the composite concepts were covAputed 
by substituting the mean scores for the component concepts into 
the congruity formula. Table 19 includes these predictions 
together with the obtained means for the covAposite concepts. 
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Using t tests t'lro of the differences bet^/een predicted and 
obtained mean scores for Factor I are significant at the 0.01 level. 
The alpha level for each difference is displayed in Table 19’ 

The pattern of differences between obtained and predictec*. scores 
-tjhen the predicted scores are generated from mean scores from 
component concepts is quite sir;dlar to the pattern observable 
in Table 17 . Prediction of Factor II scores is better than 
prediction of Factor I and III scores. In Factors I and III the 
predicted scores are higher than the obtained scores in all but 
one case. If the constant -0.1- were inserted in the congruity 
fornula, predictions would he improved in only si;: out of 12 cases. 
Predictions would he ii-iproved in eight out of twelve cases if the 
constant were -0.2. 



The data suiimiarized in Tables 17-19 indicates that predic- 
tions of mean factor scores based on the congruity formula are 
often too high and that it :?ay be possible to improve the 
predictability by adding a constant. Product-nonent correlation 
coefficients between obtained and predicted scores o-/er ^s were 
computed. These data.j presented in Table 20, give an indication 
of the relationship betTjeen obtained and predicted scores vrhich 
would reniain invariant if a constant *;ere added to each predicted 
score. 



Table 20 

Correlations Between Obtained 
and Predicted Composite Concepts over Ss 



Fa.ctor I Factor II Factor III 



Teaching Children Language Arts 
Teaching Children i^is.thematu.cs 
Teaching Children Science 
Teaching Children Social Studies 



676 


.765 


• 595 


550 


. 567 


■ ihs 


60G 


.615 


• 372 


505 


.565 


.519 



Test-irnrnediate retest reliabilities of factor scores for 
seventh grade Ss were 0.:'4 for Factor I, 0.72 for Factor II, and 
0.69 for Factor III (DiVesta and Dich, 19^6). 1‘Jliile these 



coefficients rrdght be e::pected to be somewhat higher for adult 



S’s, some of the correlations reported in Table 20 appear to be 
pushing their upper bound. All but the correlation for Factor III 
under teaching children science are respectably high. 
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Conclusions and Reconwiendations 



The ability of a. congruity vr^odel to predict covaposite 
concept meaning as defined by responses to a serjmtic differential 
questionnaire was e^caiiined. The component concepts, the composite 
concepts, and the Ss were all associated with teaching in the 
elementary school. There were 71 Ss in the study. Each S was 
enrolled in a professional sei.es ter for prospective elementary 
school teachers . 

T^ro avenues of analysis were followed. First, a series of 
tests of differences between predicted and obtained iiieasures of 
factor scores was completed. These data revealed a trend toward 
obtained measures being systematically lower than predicted 
‘.’.easures . Thus , while the prediction riodel failed to *’hit the 
mark", the ad-;ustii?ent of adding a constant, c, such that 
-0.3 < c ^ -0.2, to the predicted measures would have 

improved its marksinanship. Second, obtained and predicted factor 
scores were correlated to indicate their relationship independent 
of a systematic error such as the one described abo/e. After 
accounting for the reliability of SD factor scores the correlations 
indicate that the congruity model does predict responses to 
composite concepts froa responses to component concepts. 

Additional research should be undertaken to confirm or 
revise the estimate that -0.5 ^ c < -0.2 is an optimmrx 

constant to use in revising the model for use with concepts and 
Ss from the field of educa.tion. 



The Distance Study 



The primary intent of this study -was to generate a quantitative 
dictionary of the connotativa meanings as reported by prospective 
elementary school teachers of the following nine concepts : 
language arts , mathematics , science , social studies , teaching 
children , and the four composite concepts of the form teaching 
children x. A secondary objective was to measure the similarity 
or dissimilarity of connotative meaning between selected pairs of 
concepts . 



Methods 



The geometric model underlying the analysis of the SD is 
Euclidean .n- space. For the concepts, scales, and Ss studied 
in this series of experiments three dimensional Euclidean space 
seems appropriate.* On each of the three dimensions (factors) a 
score was calcu3.ated by averaging the scale scores for the scales 
of that particular factor. Each of these mean factor scores 
represents the distance from the origin on one of the axes for, the 
concept being considered. Thus an ordered triple composed of 
mean factor scores was computed for each concept. Each ordered 
triple was of the form (S^, where denotes the mean 

factor score on the x dimension. The set of such ordered triples 
constitutes a quantitative dictionary of the connotative meanings 
of the respective concepts for the population of Ss involved. 

Since each number in a given ordered triple is a mean of a distribution 
of factor scores, the ordered triple may be thought of as the 
arithmetic centroid of a cloud of points in semantic space each 
of which denotes the connotative meaning of the concept for a 
particular S. By plotting the ordered triples a graphical 
representation of concepts’ meanings is produced. 

Similarity or dissimilarity of meaning between selected 
concepts were measured by applying the ordinary distance formula 
from Euclidean 3-space analytic geometry. 

Findings and Analysis 

Mean factor scores together with their respective standard deviations 
for each concept are presented in Table 21. 



* See "The Factor Analysis Study" in this Report. 
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TaTDle 21 

Connotative Meanings of Selected Concepts 
as Defined Dy Locations in 
Semantic Space 



r 





Mean 


I 

S.D. 


Mean 


II 

S.D. 


Mean 


III 

S.D. 


Language Arts 


1.9 


0.9 


0.0 


1.4 


0.5 


0.9 


Mathematics 


2.0 


0.8 


1.6 


0.7 


0.0 


0.9 


Science 


2.0 


0.9 


0.7 


1.3 


- 0.1 


1.0 


Social Studies 


1.7 


1.1 


0.2 


1.2 


0.2 


0.9 


Teaching Children 


2.6 


0.5 


0.4 


1.2 


0.6 


0.9 


Teaching Children Language Arts 


2.1 


0.8 


0.1 


1.3 


0.6 


0.9 


Teaching Children Mathematics 


2.0 


0.8 


0.2 


1.6 


0.1 


1.0 


Teaching Children Science 


2.2 


0.7 


0.5 


1.4 


0.2 


0.9 


Teaching Children Social Studies 


1.9 


1.0 


0.2 


1.2 


0.2 


0.8 



r- 



Figure 1 depicts the location of the centroids for the four 
academic disciplines. Figure 2 locates the centroids lor the remaining 
five concepts, teaching children , and those of the form teaching 
children X. 

Distances between centroids for selected pairs of concepts appear 
in Table 22. 
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Figure 1 

Cexitrolde for Four Ao e rteal G DiteipXinei 
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Figijra 2 

Centroids for Teaching Children and Four Conc^ts of 
the Form Teaching Children X 
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Table 22 

Distances Between Selected Pairs of Concepts in 

Semantic Space 



Concept Pair Distance Concept Pair Distance 



LA-M 


1.7 


lA-S 


0.9 


lA-SS 


0.4 


M-S 


1.0 


M-SS 


1.5 


S-SS 


0.6 


lA-TCLA 


0.2 


M-TCM 


1.4 


S-TCS 


0.4 


SS-TCSS 


0.4 



TC-IA 


0.8 


TC-TCIA 


0.6 


TC-M 


1.5 


TC-TCM 


0.7 


TC-S 


1.0 


TC-TCS 


0.6 


TC-SS 


1.1 


TC-TCSS 


1.0 



Conclusions and Recommendations 

Figures 1 and 2 together with Tables 21 and 22 offer a variety 
of descriptive data relative to the connotative meanings of the concepts 
studied for the Ss used. Probably the. most striking aspect of these ^ 
meanings is their virtually universal presence in the first octant of 
semantic 3-space. Only one concept, science, is located outside 
octant one and then only by one-tenth of a scale unit on Factor III. 

The distinct difference between the concept mathematics and the other 
concepts on Factor II accounts for the large distances observed between 
ipatheinatics and other concepts. 

This method of constructing a quantitative dictionary of connotative 
meanings which has been utilized in a variety of studies seems to be 
easily applicable to educational concepts. 
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Appendix 

The Semantic Differential Questionnaire 



The directions to S follow the suggestion of Osgood, Suci, 
and Tannenbaum ( 1957 )* The order of bipolar adjective scale 
presentation was determined in a random fashion. The order of the 
adjectives within a scale also was determined randomly. Four 
random orders of concept presentation were used. A complete SD 
questionnaire arranged in one of the four concept orders used is 
included in this appendix. 



The purpose of this study is to measure the meanings of certain 
things to various people by having them judge them against a series 
of descriptive scales. In taking this test, please make your judg- 
ments on the basis of what these things mean to you . On each page 
of this booklet you will find a different concept to be Judged and 
beneath it a set of scales You are to rate the concept on each 
of these scales in order 

Here is how you arj these scales: 

If you feel that the conc%.-pt at the top of this page is very closely 
related to one end of the scale, you should place your check-mark 
as follows: 



fair X : : : : : : unfair 



or 



fair : : : : : : X unfair 



If you feel that the concept is quite closely related to one or 
the other end of the scale (but not extremely}, you should place 
your check-mark as follows: 

strong ; X ; : : : : weak 



or 



strong__ : ■: : : : X : weak 



If the concept seems only slightly related to one side as opposed 
to the other side (but is not really neutral), then you should 
check as follows: 



active ; : X ; : : passive 



or 



active ; : t X : : ^jpasslve 



The direction toward which you check, of course, depends upon 
which of the two ends of the scale seem most characteristic of the 
thing you're judging. 

If you consider the concept to be neutral on the scale, both sides 
of the scale equally associated with the concept, or if the scale 
is completely Irrelevant , unrelated to the concept, then you should 
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place your check-mark in the middle space: 



safe : : : X : : : dangerous 

ir/IPORTANT; (l) Place your check-marks in the middle of spaces, 

not on the boundaries: 

THIS NOT THIS 

; : ; X : X : 



(2) Be sure you check every scale for every concept- 
d o not omit any, 

( 3 ) Never put more than one check-mark on a single scale. 

Sometimes you may feel as though you*ve had the 'same item 
before on the test. This will not be the case^ so do not look back . 
and forth through the items. Do not try to remember how you checked 
similar items earlier in the test. Make each item a spearate and 
independent judgment. VJork at fairly high speed through this test. 

Do not worry or puzzle over individual items. It is your first 
impressions, the immediate "feelings” about the items, that we 
want. On the other hand, please do not be care'‘ because we 
want your true impressions. 



•mcim PRAISES AHD ENCOURAGES PUPILS 

heavy : • • * • ?• i gh t 

sad : : : : : happy 

active : : : : *• • passive 

har d ; : : : t • so ft 

good : ; : : : 2 

slow ■ : : : : : 2 fast 

1 

difficult 2 : 2 : : ; - • e asy . 

feminine : 2 2 : : masculine 

heavenly 2 : 2 : : Jiellish 

cold : 2 2 : : hot 

negative 2 : } _2 : : positive 

awful 2 : ? 2 2 2 nice 

optimistic : : i 2 2 2 pessimistic 

. * * •• 

weak 2:2: 2 ; strong 




f 
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TEACHER EXPRESSES OR LECTURES ABOUT HER OWN IDEAS OR KNOWLEDGE 



heavy- 



sad 



active 



hard 



good 



slow 



light 



happy 



j>assive 



soft 



bad 



fast 



difficult 



feminine 



heavenly 



cold 



negative 



awful 



optimistic 



weak 



easy 



masculine 



hellish 



hot 



j)ositive 

nice 



_pessjjnistlc 



strong 
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Iaching childkbm mathematics 



heavy 



sad 



active 



hard 



good 



light 



happy 



passive 



soft 



bad 



slow 



fast 



difficult 



easy 



feminine 



masculine 



heavenly 



hellish 



cold 



hot 



negative 



j)ositive 



awful 



nice 



optimistic 



pessimistic 



weak 



strong 
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heavy- 



sad 



active 



hard 



good 



slow 



difficult 



feminine 



<» 



heavenly 



cold 



negative 



awful 



optimistic 



weak 





JLight 

Jiappy 

_passive 

soft 



bad 







fast 



easy 



masculine 



hellish 



hot 



positive 



nice 



pessimistic 








!E TEACHER CRITICIZES OR DEPRECATES PUPIL BEHAVIOR WITH INTENT TO CHANGE IT 

: 

hea vy_ : : : : : 1 i gh t 

sad : ; ; : : happy 

active : : : : i ; jjassive 

har d ; : : : : : soft 

good : : : : : : bad 

slow : : ; : ; ; fast 

difficul t : ; i ; ; : easy 

feminine ; ; : : : : masculine 

heavenly : : : : : : hellish 

cold ; ; ; : : ; hot 

negative : s : ; : positive 

awful : ; : : : . : nice 

optimistic : : ; : : ; p essimistic 

weak : : : : : : strong 
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mCHER ASKS QUESTIONS TO ORIENT PUPILS TO SCHOOL WORK 





heavy 


I 

if 


sad 


r< 

ft, 

k' 

f 


active 


F' 

i " 

t 

1 


hard 




good 


h 

r . 


L 


slow 


f' 


difficult 


Y 

E 


feminine 


i- 

r 


heavenly 


r 

f 


cold 


& 

1 


negative 


1 

t 


awful 


r 

1 

1 


optimistic 


r 

1 

»- 


weak 
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happy 
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soft 



bad 



fast 



easy 
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hot 



positive 
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j>essjjnistic 

strong 
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'TEACHER ASKS QUESTIONS TO STIMULATE PUPIL PARTICIPATION IN DECISION-MAKING 



heavy : : : : : 1 ight 

sad : : : : : : .happy 

active : : : : passive 

har d, : : : : : : ^sof t 

good : s : : : : .bad 

slow : : : : : • fast 

difficult : : : : 2 .easy 

feminine : : : : masculine 

heavenly : : : J • hellish 

c old : 2 : : : : .hot 

negative : : : 2, positive 

awful : : : s 2 n ic e 

optimistic : : : : j>e 3 Siniistic 

weak : : : : ; : strong 
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• 
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light 
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• 

• 


m 
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• 
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slow 


• 
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• 

• 


fast 


if 
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1. 

If-. 

1 
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difficult 


• 
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• 
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• 

• 


easy 


4 

i 
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• 
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• 
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? 

1 


heavenly 


• 
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# 
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• 
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• 
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• 
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• 
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i' 

1 

r! 
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• 
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• 

• 


• 
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hot 
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• 
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• 
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• 
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• 
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; 

1 
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• 

• 


• 

• 


• 
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• 

• 
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? 

1 

I. 
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• 
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pessimistic 
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weak 
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• 
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• 

• 


strong 
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M 
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sad : : : : = • happy 



active 2 : : • • - pass3.ve 
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good z : : z z z had 

slow z z z z z : fast 
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theory; predietixig concept aeaning; Semantic dtff<erentlal 9 Seeantic 
diftCrentifLLJDictcv s^raetvre eith educational c^^pee^ts; Seaentic differential 
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Thie project indndea four studies.,. Factor analyses including orthognal 
rotations em ]^f (nreed cm 3^ 14 X ill earzeXstion aatrices . Each natrix 
■frjTd from swtntic differential (SD) data using l4 adjective scales. 
Concept Ss were associated with eleaentary education. Factor I was the 
avaluative diSnosion^ Factor II was tagged as denoting intellectual or 
aeadeaie vigor,- Factor HI was an activity dlnension. The polarity of the 
scale wcttline-fenlj^lne switched from concept to. concept. It seeas unwise^to 
aasteR an SD scale has a **]niown** factorial content or polarity. Each tine 
9 n SD is used, factor analysis should he d6ne. 

Attitu&'s toward' four acadesd.c disciplines, together with teaching 
children in each field were neasured hy Factor I scores. Mean attitude toward 
each concept was higher than neutrality. Ho differences existed aaong 
attitudes toward the four disciplines. Teaching children evoked a higher 
attitude nsasure than any concept of the form teaching children X. 

Attitude toward aathemtics was related to an achievement in mathematics 

vsriahle. ’ . 

The eongruity principle was verified with these data although the 
prediction fonuila would have been improved hy adding a constant hetween 

-0.3 and -0.2 scale units. 

Connotatiw neaaiagB »Da 4i«t«nce« between «o“«9Pt "Ki”*? 
derived under tbe eeswstioii thet the ee«»ntic space is Buelidewi. 
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